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DETAILED ACTION 

This office action is in response to the amendment filed on September 2^ 2005. 
Currently, claims 1, 4, 10-20, 22-36, and 38-42 are pending and claim 37 are withdrawn from 
consideration since it is drawn to a non-elected species. Currently, claims 1-43 are pending. In 
view of the amendment the objections made to the drawings and claims are withdrawn. 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1, 4, 10-20, 22, 28-36, and 38 rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nojiri (US Patent 4,640,585 Nojiri hereinforth) in view of Rogers, Jr. et al. 
(US Patent 4,859,492 Rogers herein forth). 

Regarding claims independent claims 1, 10, and 28 Nojiri teaches a light transmitting 
device having a graded index of refraction comprising a body (11) made of a first material, GaAs 
(Fig. 2 A); the body havmg embedded therein a plurality of discrete structures (10), the Examiner 
interpret the discrete structures as the various layers deposited onto the body, comprising a 
second material, GaojAlo.aAs (13), each of the discrete structures having a size in at least one 
dimension substantially smaller than an effective wavelength of the light in the second material 
(col. 2, hnes 65-68); wherein the first material has a first index of refi-action and the second 
material has a second index of refraction different fi-om the first index of refraction by at least 0.2 
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(Table 1), and wherein the size of the discrete structures in the at least one dimension is different 
in a first local region of the body than in a second local region of the body, thereby providing a 
graded index of refraction. The Examiner respectfully point out to the Applicant that this is the 
fundamental concept of creating a gradient in refractive index of the optical component, by 
gradually varying the thickness of the alternating high and low refractive index layers (col. 4, 
lines 42-47). Furthermore, the graded effective index of refraction along a direction transverse to 
the layers (col. 3, lines 30-32; Fig. 2A - 3B). As evident in col. 4, lines 42-47 the effect index of 
refraction in the local region depends on the ratio of the volume of the layers of the first material 
and the second material. Furthermore, glass and metallic glass are species of amorphous 
material. 

However, Nojiri's teachmg uses GraAs/GaAlAs combination as alternating layers and in 
this combination the refractive index difference is less than n = 0.5. Nojiri generically teaches 
using two different material in which one has a lower refractive index than then other, but does 
not expUcitly teaches using the combinations of Si02 and TaO or SiOa and Ti02. 

Rogers teaches a process for forming graded index optical elements (Abstract and col. 4, 
lines 22-27). For low refractive index material, Rogers uses silicon dioxide (n = 1.45) and 
titanium dioxide (n= 2.4) or the titaniunl dioxide is replaceable with tantalum pentoxide (n = 2.0- 
2.5). In both combinations the difference of refractive index is at least An = 0.5 (col. 5, lines 14- 
19, 21, and col. 6, lines 3-5). Silicon dioxide may be replaceable with other silicon such as 
disilane and silane (col. 5, Unes 49-50) and most commonly used metal and ceramics in 
semiconductor wafers production are polycrystalline, which have grain boundary thus, contains 



Application/Control Number: 10/652,269 Page 4 

Art Unit: 2883 

microscopic crystalline grains. Rogers teaches 4 main purposes for using silicon dioxide as the 
first material, as follows: 

1 . Provide the low refractive index as required to form the final structure 

2. Stoichiometric oxides are chemically stable 

3 . Transmissive to the wavelengths of radiation used in photochemical reaction 

4. Transmissive to the wavelengths of radiation used in the fmal optical structure 
And titanium dioxide and tantalum dioxide are chosen as the second material for their high 
refractive index quality, and vapor deposition stability. 

Since Nojiri and Rogers are both fi-om the same field of endeavor, the purpose disclosed 
by Rogers would have been recognized in the pertinent art of Nojiri. 

It would have been obvious at the time. the invention was made to a person having 
ordinary skill in the art to apply the vapor deposition method of making graded index optical 
elements with the specific suggested compounds as taught by Rogers to modify the product as 
taught by Nojiri to achieve the product as claimed by the Applicant. The motivation f or 
modifying Nojoiri's teaching with Rogers teaching is for environmental stability toward 
moisture thus avoids degradation by moisture. 

Regarding claims 14 and 32 the Examiner has determined that these three claims are 
presented in product-by-process structure. The product is the light transmitting device and the 
process is the controlling step to maintain: 

■ The thickness of each layer within 0.5 nm (claims 14, 32) 

■ The effective index of refraction within 0.005 (claims 14, 32) 
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Thus, the Examiner determined that the Umitations of these two claims has been met by Nojiri in 
view of Rogers and the court's approval for applying 102/103 statutes on product-by-process 
claims as evident from the excerpt of the MPEP 21 13 [R-1] below 

[T]he lack of physical description in a product-by-process claim makes 
detemiination of the patentability of the claim more difficult, since in spite of 
the fact that the claim may recite only process limitations, it is the patentability 
of the product claimed and not of the recited process steps which must be 
established. We are therefore of the opinion that when the prior art discloses a 
product which reasonably appears to be either identical with or only slightly 
different than a product claimed in a product-by-process claim, a rejection based 
alternatively on either section 102 or section 103 of the statute is eminently fair 
and acceptable. As a practical matter, the Patent Office is not equipped to 
manufacture products by the myriad of processes put before it and then obtain 
prior art products and make physical comparisons therewith. In re Brown, 459 
F.2d 531, 535, 173 USPQ 685, 688 (CCPA 1972). 

Claims 23-27 and 39-42 are rejected under 35 U.S.C. 103(aj as being unpatentable over 
Nojiri in view of Rogers as applied to claims 1,10, and 28 above, and further in view of Vawter 
et al. (US 6,229,947 Bl Vawter herein forth) and Kawai et al. (US 6,345,138 Kawai herein 
forth). 

Nojiri in view of Rogers teach a light transmitting device having a graded index of 
refraction comprising alternate layers of a first amorphous material having a thickness and a 
second amorphous material each layer of material having a thickness substantially less than an 
effective wavelength of the light. The gradient index is made of the difference of refractive 
index, at least An=0.5, and the thickness of the layers are gradual. 

However, Nojiri and Rogers do not explicitly teach applying the transmitting device as a 
mode transformer by etching the planar waveguide into rib waveguides. 
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Kawai teaches transforming a planar wave in the width direction to a spherical wave by 
tapering the core and provides a graded index by applying plurality of thin films having different 
indexes of refraction and optically couple the waveguide to an optical fiber (col. 3, lines 40-60). 

Vawter teaches providing grading layers (Fig. 1 A) to the mode transformer wherein the 
tapered rib waveguide mode converter tapered down to a 0.7-micrometer final width (col. 7, line 
30). 

Since Nojiri, Rogers, Kawai, and Vawter are all from the same field of endeavor, the 
purpose disclosed by Kawai and Vawter would have been recognized in the pertinent art of 
Nojiri and Rogers. ^ 

Kawai! s reference was applied to teach the concept of using a graded index optical 
element within a mode transformer and Vawter explicitly teaches the mode transformer to 
contain the parameters that Applicant claimed. Therefore, it would have been obvious to one 
having ordinary skill in the art to select the desirable combination of material having the desired 
refractive indices to form a portion in the waveguide having alternating layers of high and low 
refractive with gradual thickness to form a gradient index region. The motivation for forming 
the gradient index region with in the waveguide of a mode transformer is to transform a planar 
wave to an elliptical wave. 

Response to Arguments 

Applicant's arguments filed February 28, 2006 have been fiiUy considered but they are 
not persuasive. Applicant's arguments are mainly conclusory and failed to point out an error in 
the rejection. 

Applicant's only substantial arguments are: 
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■ The references of Nojiri and Rogers are not combinable since Rogers discloses a 
different thickness and the examiner provided an invalid motivation. , 

■ Rogers' reference does not supply the deficiency of having a refractive index 
difference between the two material of at least 0.5 

■ Rogers's reference does not teach amorphous material that have a refractive index 
difference between the materials of 0.5. 

■ Claims 14 and 32 are not product-by-process claims. 
Examiner's response to the applicant's argument is as follows: 

■ Roger's reference applied to Nojiri is to supply the deficiency of the material 
needed in to modify Nojiri' s method of making the device. In addition the 
examiner's motivation, moisture resistance, the material disclosed by Rogers is art 
recognized material suitable to be use as GRIN lens. 

■ Although Rogers reference teaches the preferred material as PbO/Si02 but this 
preference does not exclude the teaching of all the other material as being art 
recognized suitable material to be use as GRIN lens. 

■ The examiner respectfiiUy point out that claun 28 though recites alternating layers 

. of amorphous material, but claim 28 does not recite the layers have a difference of 
refractive index of 0.5. 

■ Claims 14 and 32 are effectively considered manufacturing tolerance. The mean 
of producing the product would tend to satisfy the productive tolerance 
limitations, which would equate to yield by random sampling. Since by randomly 
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sampling the produced product would yield such focused tolerance, thus the 
process of samplmg would produce the tolerance Umitation. 

Conclusion 

In conclusion, the examiner maintains the rejection as proper for the motivation as stated 
in the rejection above. THIS ACTION IS MADE FINAL. Applicant is reminded of the 
extension of time poUcy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this fmal action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated fi-om the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 
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